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3 <110> APPLICANT: Fors chungs zent rum Juelich GmbH 

5 <120> TITLE OF INVENTION: NUCLEOTIDE SEQUENCES THAT ENCODE CORYNEFORM BACTERIA FOR 
PROTEINS 

6 PARTICIPATING IN THE BIOSYNTHESIS OF L- SERINE AND METHOD OF PRODUCING 

7 L-SERINE 

9 <130> FILE REFERENCE: 23155 
C--> 11 <140> CURRENT APPLICATION NUMBER: US/10/520,999 
C--> 12 <141> CURRENT FILING DATE: 2005-01-07 

14 <160> NUMBER OF SEQ ID NOS : 19 

16 <170> SOFTWARE: Patentln Ver. 2.1 

18 <210> SEQ ID NO: 1 

19 <211> LENGTH: 1253 

20 <212> TYPE: DNA 

21 <213> ORGANISM: Corynebacterium glutamicum 

23 <400> SEQUENCE: 1 

24 tctagagccg gagacgtgaa taaaattcgc agctcattcc atcagcgtaa acgcagcttt 60 

25 ttgcatggtg agacaccttt gggggtaaat ctcacagcat gaatctctgg gttagatgac 12 0 

26 tttctgggtg ggggagggtt tagaatgttt ctagtcgcac gccaaaaccc ggcgtggaca 180 

27 cgtctgcagc cgacgcggtc gtgcctgttg tagacggaca ttcctagttt ttccaggagt 24 0 
2 8 aacttgtgag ccagaatggc cgtccggtag tcctcatcgc cgataagctt gcgcagtcca 3 00 

29 ctgttgacgc gcttggagat gcagtagaag tccgttgggt tgacggacct aaccgcccag 360 

30 aactgcttga tgcagttaag gaagcggacg cactgctcgt gcgttctgct accactgtcg 42 0 

31 atgctgaagt catcgccgct gcccctaact tgaagatcgt cggtcgtgcc ggcgtgggct 480 

32 tggacaacgt tgacatccct gctgccactg aagctggcgt catggttgct aacgcaccga 540 

33 cctctaatat tcactccgct tgtgagcacg caatttcttt gctgctgtct actgctcgcc 600 

34 agatccctgc tgctgatgcg acgctgcgtg agggcgagtg gaagcggtct tctttcaacg 660 

35 gtgtggaaat tttcggaaaa actgtcggta tcgtcggttt tggccacatt ggtcagttgt 720 

36 ttgctcagcg tcttgctgcg tttgagacca ccattgttgc ttacgatcct tacgctaacc 780 

37 ctgctcgtgc ggctcagctg aacgttgagt tggttgagtt ggatgagctg atgagccgtt 840 

38 ctgactttgt caccattcac cttcctaaga ccaaggaaac tgctggcatg tttgatgcgc 900 

39 agctccttgc taagtccaag aagggccaga tcatcatcaa cgctgctcgt ggtggccttg 960 

40 ttgatgagca ggctttggct gatgcgattg agtccggtca cattcgtggc gctggtttcg 102 0 

41 atgtgtactc caccgagcct tgcactgatt ctcctttgtt caagttgcct caggttgttg 1080 

42 tgactcctca cttgggtgct tctactgaag aggctcagga tcgtgcgggt actgacgttg 1140 

43 ctgattctgt gctcaaggcg ctggctggcg agttcgtggc ggatgctgtg aacgtttccg 1200 

44 gtggtcgcgt gggcgaagag gttgctgtgt ggatggatct ggcttaagga tec 1253 

47 <210> SEQ ID NO: 2 

48 <211> LENGTH: 1607 

49 <212> TYPE: DNA 

50 <213> ORGANISM: Corynebacterium glutamicum 

52 <400> SEQUENCE: 2 

53 tctagagccg gagacgtgaa taaaattcgc agctcattcc atcagcgtaa acgcagcttt 60 

54 ttgcatggtg agacaccttt gggggtaaat ctcacagcat gaatctctgg gttagatgac 120 

55 tttctgggtg ggggagggtt tagaatgttt ctagtcgcac gccaaaaccc ggcgtggaca 180 
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56 cgtctgcagc cgacgcggtc gtgcctgttg tagacggaca ttcctagttt ttccaggagt 240 

57 aacttgtgag ccagaatggc cgtccggtag tcctcatcgc cgataagctt gcgcagtcca 300 

58 ctgttgacgc gcttggagat gcagtagaag tccgttgggt tgacggacct aaccgcccag 360 

59 aactgcttga tgcagttaag gaagcggacg cactgctcgt gcgttctgct accactgtcg 420 

60 atgctgaagt catcgccgct gcccctaact tgaagatcgt cggtcgtgcc ggcgtgggct 480 

61 tggacaacgt tgacatccct gctgccactg aagctggcgt catggttgct aacgcaccga 540 

62 cctctaatat tcactccgct tgtgagcacg caatttcttt gctgctgtct actgctcgcc 600 

63 agatccctgc tgctgatgcg acgctgcgtg agggcgagtg gaagcggtct tctttcaacg 660 

64 gtgtggaaat tttcggaaaa actgtcggta tcgtcggttt tggccacatt ggtcagttgt 720 

65 ttgctcagcg tcttgctgcg tttgagacca ccattgttgc ttacgatcct tacgctaacc 780 

66 ctgctcgtgc ggctcagctg aacgttgagt tggttgagtt ggatgagctg atgagccgtt 840 

67 ctgactttgt caccattcac cttcctaaga ccaaggaaac tgctggcatg tttgatgcgc 900 

68 agctccttgc taagtccaag aagggccaga tcatcatcaa cgctgctcgt ggtggccttg 960 

69 ttgatgagca ggctttggct gatgcgattg agtccggtca cattcgtggc gctggtttcg 1020 

70 atgtgtactc caccgagcct tgcactgatt ctcctttgtt caagttgcct caggttgttg 1080 

71 tgactcctca cttgggtgct tctactgaag aggctcagga tcgtgcgggt actgacgttg 1140 

72 ctgattctgt gctcaaggcg ctggctggcg agttcgtggc ggatgctgtg aacgtttccg 1200 

73 gtggtcgcgt gggcgaagag gttgctgtgt ggatggatct ggctcgcaag cttggtcttc 1260 

74 ttgctggcaa gcttgtcgac gccgccccag tctccattga ggttgaggct cgaggcgagc 132 0 

75 tttcttccga gcaggtcgat gcacttggtt tgtccgctgt tcgtggtttg ttctccggaa 1380 

76 ttatcgaaga gtccgttact ttcgtcaacg ctcctcgcat tgctgaagag cgtggcctgg 1440 

77 acatctccgt gaagaccaac tctgagtctg ttactcaccg ttccgtcctg caggtcaagg 1500 

78 tcattactgg cagcggcgcg agcgcaactg ttgttggtgc cctgactggt cttgagcgcg 1560 

79 ttgagaagat cacccgcatc aatggccgtg gcctggatta aggatcc 1607 

82 <210> SEQ ID NO: 3 

83 <211> LENGTH: 1280 

84 <212> TYPE: DNA 

85 <213> ORGANISM : Corynebacterium glutamicum 

87 <400> SEQUENCE: 3 

88 tctagagccg gagacgtgaa taaaattcgc agctcattcc atcagcgtaa acgcagcttt 60 

89 ttgcatggtg agacaccttt gggggtaaat ctcacagcat gaatctctgg gttagatgac 12 0 

90 tttctgggtg ggggagggtt tagaatgttt ctagtcgcac gccaaaaccc ggcgtggaca 180 

91 cgtctgcagc cgacgcggtc gtgcctgttg tagacggaca ttcctagttt ttccaggagt 240 

92 aacttgtgag ccagaatggc cgtccggtag tcctcatcgc cgataagctt gcgcagtcca 300 

93 ctgttgacgc gcttggagat gcagtagaag tccgttgggt tgacggacct aaccgcccag 360 

94 aactgcttga tgcagttaag gaagcggacg cactgctcgt gcgttctgct accactgtcg 42 0 

95 atgctgaagt catcgccgct gcccctaact tgaagatcgt cggtcgtgcc ggcgtgggct 480 

96 tggacaacgt tgacatccct gctgccactg aagctggcgt catggttgct aacgcaccga 540 

97 cctctaatat tcactccgct tgtgagcacg caatttcttt gctgctgtct actgctcgcc 600 

98 agatccctgc tgctgatgcg acgctgcgtg agggcgagtg gaagcggtct tctttcaacg 660 

99 gtgtggaaat tttcggaaaa actgtcggta tcgtcggttt tggccacatt ggtcagttgt 720 

100 ttgctcagcg tcttgctgcg tttgagacca ccattgttgc ttacgatcct tacgctaacc 780 

101 ctgctcgtgc ggctcagctg aacgttgagt tggttgagtt ggatgagctg atgagccgtt 840 

102 ctgactttgt caccattcac cttcctaaga ccaaggaaac tgctggcatg tttgatgcgc 900 

103 agctccttgc taagtccaag aagggccaga tcatcatcaa cgctgctcgt ggtggccttg 960 

104 ttgatgagca ggctttggct gatgcgattg agtccggtca cattcgtggc gctggtttcg 1020 

105 atgtgtactc caccgagcct tgcactgatt ctcctttgtt caagttgcct caggttgttg 1080 

106 tgactcctca cttgggtgct tctactgaag aggctcagga tcgtgcgggt actgacgttg 1140 

107 ctgattctgt gctcaaggcg ctggctggcg agttcgtggc ggatgctgtg aacgtttccg 1200 
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108 gtggtcgcgt gggcgaagag gttgctgtgt ggatggatct ggctcgcaag cttggtcttc 1260 



112 <210> SEQ ID NO: 4 

113 <211> LENGTH: 1229 

114 <212> TYPE: DNA 

115 <213> ORGANISM: Corynebacterium glutamicum 

117 <400> SEQUENCE: 4 

118 tctagagccg gagacgtgaa taaaattcgc agctcattcc atcagcgtaa acgcagcttt 60 

119 ttgcatggtg agacaccttt gggggtaaat ctcacagcat gaatctctgg gttagatgac 120 

120 tttctgggtg ggggagggtt tagaatgttt ctagtcgcac gccaaaaccc ggcgtggaca 180 

121 cgtctgcagc cgacgcggtc gtgcctgttg tagacggaca ttcctagttt ttccaggagt 240 

122 aacttgtgag ccagaatggc cgtccggtag tcctcatcgc cgataagctt gcgcagtcca 300 

123 ctgttgacgc gcttggagat gcagtagaag tccgttgggt tgacggacct aaccgcccag 360 

124 aactgcttga tgcagttaag gaagcggacg cactgctcgt gcgttctgct accactgtcg 420 

125 atgctgaagt catcgccgct gcccctaact tgaagatcgt cggtcgtgcc ggcgtgggct 480 

126 tggacaacgt tgacatccct gctgccactg aagctggcgt catggttgct aacgcaccga 540 

127 cctctaatat tcactccgct tgtgagcacg caatttcttt gctgctgtct actgctcgcc 600 

128 agatccctgc tgctgatgcg acgctgcgtg agggcgagtg gaagcggtct tctttcaacg 660 

129 gtgtggaaat tttcggaaaa actgtcggta tcgtcggttt tggccacatt ggtcagttgt 72 0 
13 0 ttgctcagcg tcttgctgcg tttgagacca ccattgttgc ttacgatcct tacgctaacc 780 

131 ctgctcgtgc ggctcagctg aacgttgagt tggttgagtt ggatgagctg atgagccgtt 840 

132 ctgactttgt caccattcac cttcctaaga ccaaggaaac tgctggcatg tttgatgcgc 900 

133 agctccttgc taagtccaag aagggccaga tcatcatcaa cgctgctcgt ggtggccttg 960 

134 ttgatgagca ggctttggct gatgcgattg agtccggtca cattcgtggc gctggtttcg 102 0 

135 atgtgtactc caccgagcct tgcactgatt ctcctttgtt caagttgcct caggttgttg 1080 

136 tgactcctca cttgggtgct tctactgaag aggctcagga tcgtgcgggt actgacgttg 1140 

137 ctgattctgt gctcaaggcg ctggctggcg agttcgtggc ggatgctgtg aacgtttccg 1200 
13 8 gtggtcgcgt gggcgaagag taaggatcc 122 9 

141 <210> SEQ ID NO: 5 

142 <211> LENGTH: 1211 

143 <212> TYPE: DNA 

144 <213> ORGANISM: Corynebacterium glutamicum 

146 <400> SEQUENCE: 5 

147 tctagagccg gagacgtgaa taaaattcgc agctcattcc atcagcgtaa acgcagcttt 60 

148 ttgcatggtg agacaccttt gggggtaaat ctcacagcat gaatctctgg gttagatgac 120 

149 tttctgggtg ggggagggtt tagaatgttt ctagtcgcac gccaaaaccc ggcgtggaca 180 

150 cgtctgcagc cgacgcggtc gtgcctgttg tagacggaca ttcctagttt ttccaggagt 240 

151 aacttgtgag ccagaatggc cgtccggtag tcctcatcgc cgataagctt gcgcagtcca 300 

152 ctgttgacgc gcttggagat gcagtagaag tccgttgggt tgacggacct aaccgcccag 360 

153 aactgcttga tgcagttaag gaagcggacg cactgctcgt gcgttctgct accactgtcg 42 0 

154 atgctgaagt catcgccgct gcccctaact tgaagatcgt cggtcgtgcc ggcgtgggct 480 

155 tggacaacgt tgacatccct gctgccactg aagctggcgt catggttgct aacgcaccga 540 

156 cctctaatat tcactccgct tgtgagcacg caatttcttt gctgctgtct actgctcgcc 600 

157 agatccctgc tgctgatgcg acgctgcgtg agggcgagtg gaagcggtct tctttcaacg 660 

158 gtgtggaaat tttcggaaaa actgtcggta tcgtcggttt tggccacatt ggtcagttgt 720 

159 ttgctcagcg tcttgctgcg tttgagacca ccattgttgc ttacgatcct tacgctaacc 780 

160 ctgctcgtgc ggctcagctg aacgttgagt tggttgagtt ggatgagctg atgagccgtt 840 

161 ctgactttgt caccattcac cttcctaaga ccaaggaaac tgctggcatg tttgatgcgc 900 

162 agctccttgc taagtccaag aagggccaga tcatcatcaa cgctgctcgt ggtggccttg 960 



109 ttgctggcaa gtaaggatcc 



1280 
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163 ttgatgagca ggctttggct gatgcgattg agtccggtca cattcgtggc gctggtttcg 102 0 

164 atgtgtactc caccgagcct tgcactgatt ctcctttgtt caagttgcct caggttgttg 1080 

165 tgactcctca cttgggtgct tctactgaag aggctcagga tcgtgcgggt actgacgttg 1140 

166 ctgattctgt gctcaaggcg ctggctggcg agttcgtggc ggatgctgtg aacgtttccg 1200 



170 <210> SEQ ID NO: 6 

171 <211> LENGTH: 2043 

172 <212> TYPE: DNA 

173 <213> ORGANISM: Corynebacterium glutamicum 

175 <400> SEQUENCE: 6 

176 tctagagccg gagacgtgaa taaaattcgc agctcattcc atcagcgtaa acgcagcttt 60 

177 ttgcatggtg agacaccttt gggggtaaat ctcacagcat gaatctctgg gttagatgac 12 0 

178 tttctgggtg ggggagggtt tagaatgttt ctagtcgcac gccaaaaccc ggcgtggaca 180 

179 cgtctgcagc cgacgcggtc gtgcctgttg tagacggaca ttcctagttt ttccaggagt 240 

180 aacttgtgag ccagaatggc cgtccggtag tcctcatcgc cgataagctt gcgcagtcca 300 

181 ctgttgacgc gcttggagat gcagtagaag tccgttgggt tgacggacct aaccgcccag 360 

182 aactgcttga tgcagttaag gaagcggacg cactgctcgt gcgttctgct accactgtcg 42 0 

183 atgctgaagt catcgccgct gcccctaact tgaagatcgt cggtcgtgcc ggcgtgggct 480 

184 tggacaacgt tgacatccct gctgccactg aagctggcgt catggttgct aacgcaccga 540 

185 cctctaatat tcactccgct tgtgagcacg caatttcttt gctgctgtct actgctcgcc 600 

186 agatccctgc tgctgatgcg acgctgcgtg agggcgagtg gaagcggtct tctttcaacg 660 

187 gtgtggaaat tttcggaaaa actgtcggta tcgtcggttt tggccacatt ggtcagttgt 72 0 

188 ttgctcagcg tcttgctgcg tttgagacca ccattgttgc ttacgatcct tacgctaacc 780 

189 ctgctcgtgc ggctcagctg aacgttgagt tggttgagtt ggatgagctg atgagccgtt 840 

190 ctgactttgt caccattcac cttcctaaga ccaaggaaac tgctggcatg tttgatgcgc 900 

191 agctccttgc taagtccaag aagggccaga tcatcatcaa cgctgctcgt ggtggccttg 960 

192 ttgatgagca ggctttggct gatgcgattg agtccggtca cattcgtggc gctggtttcg 1020 

193 atgtgtactc caccgagcct tgcactgatt ctcctttgtt caagttgcct caggttgttg 1080 

194 tgactcctca cttgggtgct tctactgaag aggctcagga tcgtgcgggt actgacgttg 1140 

195 ctgattctgt gctcaaggcg ctggctggcg agttcgtggc ggatgctgtg aacgtttccg 1200 

196 gtggtcgcgt gggcgaagag gttgctgtgt ggatggatct ggctcgcaag cttggtcttc 1260 

197 ttgctggcaa gcttgtcgac gccgccccag tctccattga ggttgaggct cgaggcgagc 1320 

198 tttcttccga gcaggtcgat gcacttggtt tgtccgctgt tcgtggtttg ttctccggaa 1380 

199 ttatcgaaga gtccgttact ttcgtcaacg ctcctcgcat tgctgaagag cgtggcctgg 1440 

200 acatctccgt gaagaccaac tctgagtctg ttactcaccg ttccgtcctg caggtcaagg 1500 
2 01 tcattactgg cagcggcgcg agcgcaactg ttgttggtgc cctgactggt cttgagcgcg 1560 

202 ttgagaagat cacccgcatc aatggccgtg gcctggatct gcgcgcagag ggtctgaacc 1620 

203 tcttcctgca gtacactgac gctcctggtg cactgggtac cgttggtacc aagctgggtg 1680 

204 ctgctggcat caacatcgag gctgctgcgt tgactcaggc tgagaagggt gacggcgctg 1740 

205 tcctgatcct gcgtgttgag tccgctgtct ctgaagagct ggaagctgaa atcaacgctg 1800 

206 agttgggtgc tacttccttc caggttgatc ttgactaatt agagatccat ttgcttgaac 1860 

207 cgccttccca tctttgaatt cattcaaggt ggtaaggcgg ttttcgctct tttaatacag 1920 

208 ttttaaaggt agatttggga gagaagattt cccttaagaa aggttcttaa caaccatgcc 1980 

209 gcctgcgacg ctgttcaatg ttttgacttc agctggactt gaccctcacc agtctaagga 2040 

210 tec 2043 

213 <210> SEQ ID NO: 7 

214 <211> LENGTH: 333 

215 <212> TYPE: PRT 

216 <213> ORGANISM: Corynebacterium glutamicum 



167 



gttaaggatc c 



1211 
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<400> SEQUENCE: 
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25 










30 
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250 










165 










170 










175 




252 


Ala 


Asn 


Pro 


Ala 


Arg 


Ala 


Ala 


Gin 


Leu 


Asn 


Val 


Glu 


Leu 


Val 


Glu 


Leu 


253 








180 










185 










190 






255 


Asp 


Glu 


Leu 


Met 


Ser 


Arg 


Ser 


Asp 


Phe 


Val 


Thr 


He 


His 


Leu 


Pro 


Lys 


256 






195 










200 










205 








258 


Thr 


Lys 


Glu 


Thr 


Ala 


Gly 


Met 


Phe 


Asp 


Ala 


Gin 


Leu 


Leu 


Ala 


Lys 


Ser 


259 




210 
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<210> SEQ ID NO: 
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<211> LENGTH: 451 
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<212> TYPE: 


PRT 
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<213> ORGANISM: 


Corynebacterium 


glutamicum 
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